The property sector in Indonesia has experienced attractive growth and some companies in the sector enjoy a significant increase in their revenue and net income. However, other property and real estate companies cannot make use of the growth in the sector and even experienced losses. Companies efficiencies in managing their assets to generate profits will determine their performance. This paper aims to evaluate perfomance of property and real estate companies listed in Indonesia Stock Exchange using the Data Envelopment Analysis (DEA) method. There are 23 property and real estate companies listed on Indonesian Stock Exchange used as sample in this research with the period of study from 2009 to 2012. DEA method is employed and results show that some companies are relatively efficient compared to other companies in each year. However, only one company consistently had technical efficiency equal to 1 during the period of study. The main cause of inefficiency from the period of 2009-2011 is more on scale inefficiency while inefficiency happened in 2012 is pure technical inefficiency. Overall the property and real estate companies operate efficiently under constant returns to scale is showing an increase from 17.39% to 39.13%.
INTRODUCTION
The property market in Indonesia has experienced attractive growth in the past few years. Compared to other sector indexes in the Indonesian stock market, the property stock index has benefit from higher growth during 2012. The Indonesia property sector index grew profoundly, exceeding the growth in the Indonesia stock market index which is known as Indeks Harga Saham Gabungan (IHSG) (PT Alam Sutera Realty Tbk, 2012) while PT Lippo Karawaci Tbk reported net income of Rp2.483 trillion or an increase of 205% compared to the previous year (PT Lippo Karawaci Tbk, 2012) .
Although many publicly listed companies in the property and real estate sector encountered significant growth in revenue and net income, not all companies in that sector enjoyed the same experience. For example, during 2012, PT Bakrieland Development Tbk experienced a loss of Rp1.269 trillion ( PT Bakrieland Tbk, 2012) . It shows that growth in the property sectors are not automatically shared by all companies in that sector. How well companies managed their assets to maximize profit will determine their performance. Investors need to allocate the money in the companies that perform well to ensure they receive added value from their investments. Therefore, evaluating companies' performance is essential for investors.
Ratio analysis is a commonly used method to evaluate firm performance.
However, many studies point out that traditional ratio analysis is insufficient to evaluate firm performance and suggest Data Envelope Analysis (DEA) as an augmented method for the analysis of firm performance (Feroz, Kim, & Raab (2003) , Horta, Camanho, & Da Costa (2010) , Gumus & Celikkol (2011) ). Feroz, Kim, and Raab (2003) underline that although ratios are easy to compute, the major drawback with traditional ratio analysis is that their interpretation could be problematic in assessing overall firm performance, particularly when two or more ratios provide conflicting signals. They show that Data Envelopment Analysis (DEA) can improve traditional ratio analysis and conclude that DEA efficiency scores have incremental information content above the information generated by ratios. In line with that, research done by Gumus and Celikkol (2011) To the best knowledge of authors, there is no research previously has ever measured the performance of property companies listed on the Indonesian Stock Exchange using DEA method. Hence, this research can potentially contribute to the literature and provide valuable information on the technical efficiency of property companies listed in Indonesia Stock Exchange in particular and property sector in Indonesia in general.
The remainder of this research paper is organized as follows. Section 2 provides brief literature review. Section 3 describes the research methods employed in this research. Section 4 presents the results and provides discussions of the results. The final section concludes.
LITERATURE REVIEW
Data Envelopment Analysis (DEA) is commonly used as a measure to examine the performance of the organizations in various of industry such as banks (Pasiouras, 2007; Saad and Moussawi, 2009; Suzuki and Sastrosuwito, 2011; Soetanto and Ricky, 2011) , shipping industry (Lin et al., 2005) , investment companies (Zohdi et.al, 2012; , and hospitality and tourism (Chen, 2009; Sigala, 2004) . To the best knowledge of the authors, no research paper has ever measured the performance evaluation of property and real estate sector listed in Indonesian Stock Exchange using DEA.
RESEARCH METHOD
The nonparametric method of Data Envelopment Analysis (DEA), initially introduced by Charnes et al. (1978) , to evaluate the efficiency of decision-making units (DMU) particularly in terms of efficiency. The DEA model forms a relative efficiency score by converting the multiple-input/multiple-output variables to a single measure of performance for each DMU (Horta et al., 2010) . This happens by establishing an empirically based "best-practice" or efficient frontier as a result of classifying a set of efficient DMUs which lies on the frontier and inefficient DMUs which do not lie on the frontier (Wagner and Shimshak, 2007) . (Cooper et al, 2004 , Charnes et al., 1978 . Another advantages of DEA is no assumption related to the distribution of efficiencies and no prior information related to prices (Mohammadi & Ranaei, 2011) .
There are two versions of the DEA model based on its features, namely constant return to scale (CRS) or CCR (Charnes et. al, 1978) and variable returns to scale (VRS) or BCC (Banker et.al, 1984) . Charnes et al. (1978) used a mathematical programming model to identify the efficiency frontier based on the concept of Pareto optimality when multiple measures are applied. The ratio of outputs to inputs is used to measure the relative efficiency of the DMUj = DMU0 to be evaluated relative to the ratios of all of the j = 1,2,…,n DMU. This basic DEA model implies the assumption of Constant Returns to Scale (CRS). Using Charnes-Cooper transformation and dual formulation under CRS, then:
The optimal solution, θ*, yields an efficiency score for a certain DMU. The process is repeated for each DMUj. DMUs for which θ* < 1 are inefficient, while DMUs for which θ*=1 are boundary points or efficient. This model is sometimes referred to as the "Farrell model" (Cooper et al., 2004) . In the CRS version, it is assumed that an increase in the amount of inputs would directly be proportional to an increase in the amount of outputs. During the process, however, there may be increasing or decreasing returns to scale, particularly for an inefficient DMU, which may occur from the different returns to scale of the operation (Boussofiane et al., 1991) .
The efficiency measure derived from the model reflects the technical efficiency (TE). Technical efficiency (TE) refers to ability to produce the maximum outputs at a given level of inputs (output-oriented), or ability to use the minimum level of inputs at a given level of outputs (input-oriented). The envelopment surface resulting from the CCR model has the shape of a convex cone and the efficient DMUs would lie on top of the structure, while the inefficient ones would be below the cone.
Due to imperfect competition or constraints in finance, not all companies are able to operate at the optimal scale. In that condition, Banker et al. (1984) Then, the efficiency estimates obtained in the BCC model is net of the contribution of scale economies and therefore is referred to as 'pure' technical efficiency and also as the managerial efficiency. In the VRS version, the amount of outputs is considered to increase more or less than proportionally than the increase in the inputs.
A DEA model can be constructed either to minimize inputs or maximize
outputs. An input orientation aims at reducing the input amounts as much as possible while keeping at least the present output levels, while an output orientation points toward maximizing output levels without increasing use of inputs (Cooper et al., 2004) .
The input and output measurements are always the same in the CCR model, but frequently differ in the BCC model. First, one model can be solved and be given either interpretation in CCR model while in BCC model, only the input interpretation be given and another solution must be made on the output to get the interpretation of it. Another difference between those two models is the efficiency score resulting from CCR Model is the same by scalar transformations of all data for a given DMU while not the same thing happens in BCC Model (Martic et al., 2009 ).
Both CCR and BCC models will result of efficiency scores between 0.0 and 1.0.
It implies that DMUs are either on the efficiency frontier or below it. A company is efficient if it has an efficiency score of 1.0 or can be said that it lies on the efficient frontier, and otherwise if it has an efficiency score below 1.0.
Data and Variables
The data used in the analysis were collected from Annual Reports of company websites A crucial phase in DEA measurement is classification of the input/output variables related to the units being measured (Boussofiane et al., 1991) . DEA calculates efficiency directly from the input/output data, then the results will depend on the input/output adoption for analysis and the homogeneity of the DMUs to be assessed (Boussofiane et al., 1991) . As stated by Sigala (2004) , one primary drawback of DEA model is the difficulty in defining and classifying the measurement of inputs/outputs.
Based on previous research (Zheng et al., 2011; Nanka-Bruce, 2006; Yu and Han, 2012; Memon and Tahir, 2012) and considering the condition of the property and real estate companies in Indonesia, then the input variables are fixed assets, operating expense, inventories and land for development (consists of land that is currently being developed, land that is not yet being developed, asset real estate and investment property). Preceding articles use revenues and net income as output (Zheng et al., 2011; Memon and Tahir, 2012; Yu and Han, 2012) . However, since net income is subject to revenue, there is potential of endogeneity bias in DEA as pointed out by Orme and Smith (1996) . Moreover, in the presence of relatively small number of DMUs, having more output than are necessary will lead to loss of discriminatory power of DEA which result in higher overall efficiency score (Hughes and Yaisawarng, 2004) . Therefore, this research only use one output which is net income.
According to Chen (2009) , some guidelines have been proposed by previous research to limit the number of variables relative to the number of DMUs to achieve a rational level of discernments. Dyson et al. (2001) , as cited by Chen (2009) , stated that the number of DMUs should be at least two times of the number of inputs and outputs (i.e. n ≥ 2ms). This research use 3 input variables (m=3) and 2 output variables (s=2) hence the number of DMUs should be more than 12 (2x3x2). The guideline is fulfilled since there are 23 property and real estate companies being analyzed in this research. After input and output variables data were collected, they were processed using Table 2 below. Following the technical efficiency result of 23 publicly listed property and real estate companies, the average score of technical efficiency during the period of study is also calculated, as shown in Table 3 . Afterward, the BCC model can be proceed with orientation of minimizing inputs to obtain pure technical efficiency (PTE). Then scale efficiency (SE) can be calculated as SE = TE/PTE. The result of PTE and SE can be seen in Table 4 . Table 4 , it can be seen that the average score of pure technical efficiency outweighs the average score of scale efficiency in determining property and real estate companies technical efficiency. The results imply that during these years, the companies in property and real estate sector has been more efficient in controlling their operating costs rather than operating at an optimal scale of operations.
RESULTS AND ANALYSIS
On the other hand, pure technical inefficiency seem to dominate during 2012 compared to scale inefficiency, suggesting that property and real estate sector has been relatively less managerially efficient in controlling their costs and operating at an optimal scale of operations. As in 2012, there is increasing demand of residential houses and apartments as people were more positive about the Indonesian economic circumstances and mortgage loans were more affordable, which was 10.62% in average based on data of Bank Indonesia (Property and Bank, 2012) compared to the previous years which was 14% (Finesso, 2009 ). Moreover, it is supported by the fact that the amount of mortgage loan in February 2012 was increasing 33% compared to February 2011 (Property and Bank, 2012) . 
CONCLUSION
The positive and attractive performance of property companies has driven the Indonesian property sector's growth significantly as can be seen by the increasing revenues of some property and real estate companies listed in Indonesian Stock
Exchange. However not all companies enjoyed the same condition and evaluating the performance of companies is necessary to know their sustainability. Besides it is helping investors to seek the right choice in doing investment. 
